Generation of novel functional metalloproteins via hybrids of cytochrome c and peroxidase.
The continued interest in protein engineering has led to intense efforts in developing novel stable enzymes, which could not only give boost to industrial and biomedical applications, but also enhance our understanding of the structure-function relationships of proteins. We present here the generation of three hybrid proteins of cytochrome c (cyt c) and peroxidase via structure-based rational mutagenesis of cyt c. Several residues (positions 67, 70, 71 and 80) in the distal heme region of cyt c were mutated to the highly conserved amino acids in the heme pocket of peroxidases. The multiple mutants were found to exhibit high peroxidase activity and conserve the impressive stability of cyt c. We expect that this strategy could be extended to other cases of metalloprotein engineering, and lead to the development of stable and active biocatalysts for industrial uses. Besides, this study also provides insight into the structure-function relationships of hemoproteins.